Immortalized porcine liver sinusoidal endothelial cells: an in vitro model of xenotransplantation-induced thrombocytopenia.
Xenotransplantation has the potential to solve the critical shortage of human organs available for allotransplantation. The major barrier to porcine liver xenotransplantation is sequestration of human platelets causing thrombocytopenia. Porcine liver sinusoidal endothelial cells (LSEC) bind and phagocytose human platelets at least in part through binding of the asialoglycoprotein receptor 1 (ASGR1). Our purpose was to generate an immortalized porcine LSEC (iLSEC) line that mimics primary LSEC in ASGR1 expression and phagocytosis of human platelets. Porcine iLSEC would enable continued study of xenotransplantation-induced thrombocytopenia in vitro with fewer animals sacrificed. Primary domestic porcine LSEC were transduced with lentiviral vector expressing the large and small T antigen of SV40 (SV40 TAg). The phenotype and genotype of the immortalized LSEC were compared with primary LSEC. A total of eight clones expressing SV40 TAg were isolated, and one clone was subcultured and analyzed for growth, phenotype, and function during passages 15-40. Expression of the SV40 TAg was confirmed by confocal microscopy and western blot. MTS cell proliferation assay demonstrated that the clone rapidly grew in culture medium with 2-10% fetal bovine serum. iLSEC expressed the endothelial cell marker, CD31, as determined by confocal microscopy and flow cytometry. Activation of iLSEC by treatment with lipopolysaccharide (LPS) resulted in upregulation of the inflammatory cytokine interleukin 6 (IL 6) by qPCR and ELISA. iLSEC phagocytosed human serum albumin and latex beads as measured by flow cytometry. Human platelets were phagocytosed by immortalized porcine LSEC. Immortalized porcine LSEC retain a phagocytic phenotype, making them a good model for the study of xenotransplantation-induced thrombocytopenia and may provide further insight into the phagocytic role of LSEC.